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We report measurements of the branching fractions and direct CP asymmetries (Acp) for B — >■ 
K-!T,TVTv and KK decays (but not tt^tt") based on the final data sample of 772 x 10® BB pairs 
collected at the T(45') resonance with the Belle detector at the KEKB asymmetric-energy e'^e~ 
collider. We set a 90% confidence-level upper limit for K^K^ at 2.0 x 10~^; all other decays are 
observed with branching fractions ranging from 10"® to 10"^ In the B°/B" K^%^ mode, 
we confirm Belle's previously reported large Acp with a value of —0.069 ± 0.014 ± 0.007 and a 
significance of 4.4cr. For all other flavor-specific modes, we find Acp values consistent with zero, 
including Acp{K^t^°) = -1-0.043 ± 0.024 ± 0.007 with l.Scr significance. The difference of CP 
asymmetry between B^ -5> K^-k° and B° / B° K^-k"^ is found to be A^^^ = AcpiK+ix^) - 
Acp{K+-K~) = -1-0.112 ± 0.027 ± 0.007 with 4.0cr significance. We also calculate the ratios of 
partial widths for the B Kn decays. Using our results, we test the validity of the sum rule 
Acp {K+.' ) + Acp (i^V+) i^f^ -Acp {K+n°f^^^ - Acp (K^n^f^^^ = and obtain 
a sum of -0.270 ± 0.132 ± 0.060 with 1.9cr significance. 

PACS numbers: ll.30.Er, 12.15.Hh, 13.25.Hw, 14.40.Nd 



Charmless B meson decays to Kit, tttt and KK final 
states provide a good test bed to understand the B decay 
mechanism and to search for physics beyond the Stan- 
dard Model (SM). Although predictions for the branching 
fractions under various theoretical approaches suffer from 
large hadronic uncertainties, direct CP asymmetries and 
ratios of branching fractions can still provide excellent 
sensitivity to new physics (NP), since many theoretical 
and experimental uncertainties cancel out in these quan- 
tities. The direct CP asymmetry is defined as 



A. 



CP 



_ N{B ^ /) - NjB ^ /) 
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where /// denotes a specific final state from a B'^ / B 
or B^ / B^ decay. For instance, the observed Acp differ- 
ence between B± K^tt^ and B^ /W X±7r=F [iHi], 
also known as the /S.AK-n puzzle, can be explained by an 
enhanced color-suppressed tree contribution Q or NP in 
the electroweak penguin loop [5j. Other variables sensi- 
tive to electroweak penguin contributions are the ratios 



2T{B+ K+Tr°)/T{B+ 
K+Tr-)/2T{B° ^ K°7r°). 
of these ratios are consistent 



12l |. albeit with large errors. 



of partial widths, e.g., R, 
K^TT+) and i?„ = r(B" 
Prior measurements [ 
with theory expectations 
The experimental uncertainties, therefore, need to be im- 
proved to adequately compare data and SM predictions. 

In this letter, we report measurements of the branch- 
ing fractions for B — >• KTr,nn, and KK decays, other 
than i?" — >■ 7r°7r°, and of the direct CP asymmetries 
for the modes with flavor-specific final states flS]. The 
measurements are based on 772 x 10^ BB pairs, cor- 
responding to the final T(4S') data set collected with 
the Belle detector at the KEKB e+e" asymmetric- 
energy collider [l^. Compared to our previous publica- 
tions [H, 0, we have increased the KK, K'^tt^ and 
TT+TT^ data samples by about 72%, the if+Tr^, K^tt^ 
and 7r+7r° samples by about 44%, and the K^tt^ sample 
by about 18%, have included several improvements in 
reconstruction algorithms that enhance the reconstruc- 
tion efficiency for the charged tracks, and have made 
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numerous modifications to the analysis to improve the 
measurement sensitivity [e.g., by including an extra dis- 
criminating variable in the likelihood fit; see Eq. ([2])]. 

We define our event selection criteria for these mea- 
surements as follows. Charged tracks originating from a 
B decay are required to have a distance of closest ap- 
proach with respect to the interaction point less than 
4.0 cm along the beam direction (z-axis) and less than 
0.3 cm in the transverse plane. Charged kaons and pions 
are identified with information from particle identifica- 
tion detectors, which are combined to form a K-tt likeli- 
hood ratio TZk/t: = / i^K + J~'Tr), where Ck {^-k) is the 
likelihood of the track being a kaon (pion) . Track candi- 
dates with TZk/tt > 0.6 (< 0.4) are classified as kaons (pi- 
ons). The typical kaon (pion) identification efficiency is 
83% (88%) with a pion (kaon) misidentification probabil- 
ity of 7% (11%). A tighter TZk/tt requirement (> 0.7) is 
applied for the K^K~^ channel to reduce the 5+ — s> K^tt^ 
feed-across since the K'^K^ branching fraction is an or- 
der of magnitude smaller than that of K^Tr~^. Charged 
tracks found to be consistent with an electron or a muon 
are rejected. Candidate K'^ mesons are reconstructed 
via Kg TT+TT" [l^ by requiring the invariant mass of 
the pion pair to be 480MeV/c2 < A'U^ < SlGMeV/c^ 
(corresponding to 5.2a around the mean value). Pairs 
of photons with invariant masses lying in the range of 
115MeV/c2 < M^^ < 152MeV/c2 (corresponding to 
2.5a around the mean value) are classified as tt" candi- 
dates. The photon energy is required to be greater than 
50 (100) MeV in the barrel (endcap) calorimeter. 

Candidate B mesons are identified using the beam- 
energy-constrained mass, Mbc = V^hLiJ^'^ ~ I-Pb/c|^, 
and the energy difference, AE = E'^ — E^^^^, where 
-^bcam run-dependent beam energy, and Eg and 

p*g are the reconstructed energy and momentum of B 
candidates in the center-of-mass (CM) frame, respec- 
tively. Events with A/bc > 5.2GeV/c'^ and |A£;| < 
0.3 CeV are retained for further analysis. For decays 
having a tt^ in the final state, the correlation between 
Mbc and AE is relatively large due to photon shower 
leakage in the calorimeter. To reduce this correlation, 
Mbc is calculated by scaling the measured tt'^ momen- 
tum to the value expected for signal, given by p^o = 

\/ (^beam " I ' KoC^ whcrc represents 

the charged kaon or pion. Consequently, the correlation 
coefficient falls from +18% to —4%, as shown by a Monte 
Carlo (MC) study 

The dominant background arises from e^e~ qq {q = 
u,d,s,c) continuum events. We use event topology to 
distinguish spherical BB events from the jet-like contin- 
uum background. A set of modified Fox- Wolfram mo- 
ments [isi ] is combined into a Fisher discriminant. Sig- 
nal and background likelihoods are formed based on MC 
events. The likelihood, C, is the product of the proba- 
bility density functions (PDFs) for the Fisher discrimi- 



nant, the cosine of the polar angle of the B-meson flight 
direction in the CM frame, and the flight-length differ- 
ence (Az) along the 2-axis between the decay vertex 
of the signal B and the vertex formed from the tracks 
not associated with the signal B. The decay vertices 
for S+ — > (where /i° represents 7r° or K'^) candi- 

dates are estimated by the point of closest approach of 
the trajectory to the z-axis. Since the iC^Tr'^ mode 
has no primary charged track, the Az variable is not 
used. A loose continuum suppression requirement of 
TZ > 0.2 rejects more than 70% of the background, where 
TZ = £sig/ (£sig + J^qq) and £sig i^qq) is the signal (con- 
tinuum) likelihood. The variable TZ is then transformed 
to TZ' = \n{Y^^), whose distribution for signal or back- 
grounds is easily modeled by analytical functions. 

Background contributions from T(4iS') — ?> BB events 
are investigated with a large MC sample that includes B 
decays to final states with and without charm mesons. 
After all selection requirements are imposed, back- 
grounds with charm mesons are found to be negligi- 
ble; charmless backgrounds from multibody B decays 
are present at negative AE values. We also identify 
feed-across backgrounds from other B ^ hh channels, 
which are typically shifted by 45 MeV in AE due to K-tt 
misidentification. 

Signal yields are extracted by performing unbinned ex- 
tended maximum likelihood fits to the (Mbc, AE, TZ') 
distributions of the candidates. The likelihood function 
for each mode is 

£ = e"^^^' X nC^J '^i) ' "^^^"^^ 

i j 

V] = \[l-q'- AcP,,]r, {Ml,, AE\ TZ'^) . (2) 

Here, i is the event index and Nj is the yield of events 
for the category J, which indexes signal, continuum, feed- 
across, and other charmless B decays. T^j{Ml,, AE''-, TZ'^) 
is the PDF in Mbc, AE, and TZ' for the j-th event. 
The fiavor q of the _B-meson candidate is +1 ( — 1) for 
B+ and B° {B- and W); Acp,, is the direct CP 
asymmetry for category j. For CP specific modes, 
in Eq. (1) is simply T>j{Ml,, AE\TZ"). The validity 
of the three-dimensional fit is checked by large ensem- 
ble tests using MC events and studies of data in high 
statistics control samples of 5+ — > D^{K^tt~)-k^ and 
_B+ — !> Z3°(i4r"'"7r~7r°)7r+ decays. The measured branch- 
ing fractions for the control samples are consistent with 
the corresponding world-average values Our tran- 

sition to a three-dimensional fit, compared to the two- 
dimensional fit of previous publications [l|, Q , results in 
an effective gain in luminosity of 32%, 33% and 466% [2^ 
for B — >■ K'^TT~ , JC+Tr" and K'^K~ decays, respectively, 
as evaluated by ensemble tests. 

We perform three separate simultaneous fits for pairs of 
modes that feed across into each other: (a) B^ — > K^tt^ 
and B^ TT+TT", (b) B+ K+Tr° and B+ tt+tt^, and 



4 



TABLE I: Signal yields, product of efficiencies (e) and sub-decay branching fractions (Bs) .2f|, measured branching fractions 
(B), direct CP asymmetries (Acp) after the correction, and significance of CP asymmetries (<S) for individual modes. The 
first and second quoted errors are statistical and systematic, respectively. Upper limit is given at the 90% confidence level. 



Mode 


Yield 


exBs{%) 


B (IQ-'') 


Acp 


5 (a) 


K+n- 


7525 ± 127 


48.82 


20.00 ±0.34 ±0.60 


-0.069 ±0.014 ±0.007 


4.4 




2111 ± 89 


54.79 


5.04 ±0.21 ±0.18 






K+7V° 


3731 ± 92 


38.30 


12.62 ±0.31 ±0.56 


±0.043 ± 0.024 ± 0.002 


1.8 




1846 ± 82 


40.80 


5.86 ±0.26 ±0.38 


±0.025 ±0.043 ±0.007 


0.6 


K°K+ 


134 ± 23 


15.64 


1.11 ±0.19 ±0.05 


±0.014 ±0.168 ±0.002 


0.1 




3229 ± 71 


17.46 


23.97 ±0.53 ±0.71 


-0.011 ±0.021 ±0.006 


0.5 




103 ± 15 


10.61 


1.26 ±0.19 ±0.05 






K n 


961 ± 45 


12.86 


9.68 ±0.46 ±0.50 






K+R- 


35 ±29 


47.72 


0.10 ±0.08 ±0.04 (< 0.20) 







(c) B+ K^TT+ and B+ K°K+. For these fits, feed- 
across fractions are constrained according to the identi- 
fication efficiencies and misidentification probabilities of 
charged kaons and pions. The — ^ K~^K~ channel is 
fitted alone, with the i?" — s> K^tt^ branching fraction 
fixed to the value obtained from fit (a). The K'^tt^ and 
K^K^ channels are fitted independently, as they have no 
feed-across contribution from other modes. 

The PDFs for signal and feed-across are modeled in 
Mbc with a single Gaussian, in AE with a Crystal 
Ball function 21] (a double Gaussian) for the modes 
with (without) a tt", and in TZ' with a double or triple 
Gaussian. Since large signals are expected for — s- 
if+TT", 7r+7r~, and K^Tr~^ decays, both the means and 
widths for Afbc,Ai? and TZ' are floated in the fit. For 
the three hn'^ modes, the Mbc means and widths are 
allowed to vary; the AE means are also floated while 
assuming the same shift relative to MC; the TZ' means 
and widths as well as the AE widths are fixed to MC 
values after calibrating for the data-MC differences as 
evaluated with control samples 22, For the low- 

statistics £?+ K^K^ decay, the means and widths 
for Mbc, AE and TZ' are scaled by the relative positions 
and constant factors with respect to the parameters of 
_B+ — > X°7r+. For the K^K^ mode, all parameters of sig- 
nal PDFs are first fixed to MC values and then adjusted 
according to calibration factors obtained with the control 
sample 23|. In the B'^ K'^K^ fit, a triple Gaussian 
is used to model the large amount of feed-across from 
B° K+TT-, which includes a AE tail. The means and 
widths for K^K~ PDFs are scaled by the relative values 
with respect to floating K^'k~ parameters. 

The continuum background PDF is described by the 
product of a first- or a second-order Chebyshev polyno- 
mial for AE, an ARGUS function [23| for Mbc, and a dou- 
ble Gaussian for TZ' , modeled using off- resonance data. 
The AE shape coefficients, the ARGUS slope parame- 
ter, and the TZ' mean and width are free parameters in 
the fit. A slight correlation (|ry | < 3%) between the AE 



shape coefficients and TZ' is found in continuum events. 
Therefore, the continuum AE shape coefficients are al- 
lowed to vary in four different TZ' regions. For charmless 
B backgrounds, a two-dimensional histogram is used for 
(Afbc, A£') to account for the correlation between these 
variables, while a double Gaussian is employed for TZ' . 

Projections of the fit in Mbc and AE are shown in 
Figs. U and [U while projections in TZ' can be found in 
Ref. [25|. Table H] summarizes the fit results for all modes. 
Assuming the production rates of B^B^ and B'^B^ pairs 
to be equal at the T(4S') resonance, the branching frac- 
tion for each mode is calculated by dividing the fitted 
signal yield by the number of BB pairs and the recon- 
struction efficiency. Significant signals are observed in 
all channels except B^ K'^K^ (which has 1.2cr signif- 
icance). An upper limit at 90% confidence level on the 
branching fraction for this mode is obtained by integrat- 
ing the likelihood distribution, which is convolved with a 
Gaussian whose width equals the systematic uncertainty. 

The fitting systematic uncertainties are due to sig- 
nal PDF modeling, feed-across constraints and charm- 
less B background modeling. The PDF modeling un- 
certainties, which are between 0.2% to 1.8% (6.0% for 
B^ K^K~), are estimated from the differences in sig- 
nal yields while varying the calibration factors of signal 
PDFs by one standard deviation. The uncertainty that 
arises from the modeling of final state radiation (FSR) 
is determined by lowering the photon energy threshold 
in PHOTOS [27] from 26 MeV (default) to 2.6 MeV to 
derive a new set of signal PDFs, and subsequently a new 
fitted yield. These FSR uncertainties are around 1.0% 
for all channels except K~^K~, which has a 5.0% un- 
certainty. For /i+7r° modes, the latter uncertainties are 
negligible since photon shower leakage in the calorimeter 
causes a much larger AE tail than FSR. Uncertainties in 
K-n misidentification probabilities and fractions of feed- 
across events account for the dominant systematic uncer- 
tainty of 42.2% in the B° K+R- channel, and 0.2% 
to 2.3% for the other modes. Also a 0.45% fitting bias 
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for — K^TT~ is incorporated by taking half of the 
yield deviation ratio in ensemble tests with the simulta- 
neous fit. The systematic uncertainties due to charmless 
B backgrounds are 0.4% to 4.5%, which are evaluated by 
measuring the difference in the fitted yield after chang- 
ing the fitting region to AE > — 0.12GeV. The above 
deviations in the signal yield are added in quadrature to 
obtain the overall systematic error due to fitting. 

The systematic error in efficiency caused by the like- 
lihood ratio cut, TZ > 0.2, is investigated using control 
samples [23[ and is found to be 0.2% to 1.0%. The sys- 
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FIG. 1: AE (left) and Mbc (right) distributions for B° -> 
K+-K-, B° n+TT-, B+ K+Tr°, B+ 7r+7r° and 
— >■ candidates. Points with error bars represent 

the data, while the curves denote various components of the 
fit: signal (solid red), continuum (dashed blue), charmless B 
background (hatched green), background from misidentifica- 
tion (filled yellow), and sum of all components (solid black). 
The AE and Mbc projections of the fits are for events in 
the TZ' signal enhanced region (7^' > 1.47 for K+TT-, Tr+Tr", 
and K°n°; 7^' > 2.71 for others) and A/bc > 5.27 GeV/c^ or 
-0.14 (-0.06) GeV < AE <0.06GeV with (without) a vr" in 
the final state. 



tematic uncertainty due to charged-track reconstruction 
efficiency is estimated to be 0.35% per track using par- 
tially reconstructed Z3*+ — > £''^(7r+7r^7r'^)7r+ events. The 
systematic uncertainty due to the TZk/tt selection, which 
is 0.8% for kaons and 0.9% for pions, is determined from 
a study of the — > D^{K~Tr'^)TT^ sample; the sys- 
tematic uncertainties on Kg and tt^ reconstruction are 
1.7% and 4.0%, respectively, which are studied using the 
D* D'^{K gTr'^Tr~)Tr sample and the yield ratio between 
77 tt'^tt^tt'^ and rj — > tt^tt~tt'^. The systematic uncer- 
tainty due to the error on the total number of BB pairs 
is 1.4%. The uncertainty due to signal MC statistics is 
0.2%. The final systematic uncertainty is obtained by 
summing all these contributions in quadrature p5| . 

Out of the five flavor-specific decay modes presented 
in Table U clear evidence for direct CP asymmetry is 
found only in the K~^Tr~ channel. The Acp sys- 

tematic errors due to fitting are estimated with the same 
procedure as applied for the branching fractions. Possi- 
ble detector bias due to tracking acceptance and TZk/tt 
selection for h'^ir'^ modes are evaluated using their mea- 
sured continuum Acp- Since there is a negligible pro- 
ton contamination arising from p-ir misidcntification in 
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FIG. 2: AE (]eft) and Mbc (right) distributions for B+ -5> 
K°-K+, B+ K°K+, B° K°K" and B" K+ R- candi- 
dates. The selections for fit projections and PDF component 
descriptions are identical to those in Fig. [T] IJZ' > 1.47 for 
K'^K°; n' > 2.71 for others). 
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FIG. 3: The Mbc distributions for B° /B° K^tt"^ (top) and 
— > K^Tv'^ (bottom). The selections for fit projections and 
PDF component descriptions are identical to those described 
in Fig. [2 



the continuum, we conservatively assign its Acp value 
as the systematic uncertainty: this is 0.66 x 10~^ for 
B+ TT+TfO and 0.63 x lO^^ for B+ K°ti+ . With 
regard to the detector bias for h^K^ modes, a sizable 
number of protons are included due to p-K misidentifi- 
cation in continuum events. Therefore, the possible bias 
is more reliably estimated using £)+ (/)(if+if~)7r+ 
and D'^ K~tt~^ samples [28| and is found to be 
(+0.33 ± 0.19) X 10"^; we correct the Acp values for 
the bias and assign 0.19 x 10~^ as the systematic uncer- 
tainty on Acp- For the bias of the charged kaon and pion 
identification in the K^n^ mode, we shift the Acp value 
by —0.33 X 10^^ and quote 0.67 x 10~^ as the system- 
atic uncertainty for the residual bias. For K'^K^ and 
K'^tt^ modes, we shift Acp further for the measured 



-icp 

CP asymmetry induced by the SM K*^ — K'^ mixing: 
AcpiK°) = (-1-0.332 ± 0.006)% [19|]. The quadratic sum 
of the fitting and bias uncertainties gives the total Acp 
systematic error, which ranges from 0.002 to 0.007. Com- 
pared to our previous measurement of Acp{K^tt^) l], 
the current resuh, AcpiK'^n"^) = -0.069±0.014±0.007, 
differs by 0.025 due to a smaller measured central value 
in the newest data set of 237 x lO^BB pairs. Aside 
from this difference, the measurement is consistent with 
oru previous publication and other experimental results 
^, 29, 30]. Furthermore, the updated difference of CP 
asymmetries AAktt — Acp{K^tt^) — AcpiK^n^) is 
given by -h0.112 ± 0.027 ± 0.007 with significance of 4.0cr; 
this confirms our earlier result, as evident in Fig. [31 

The ratios of partial widths for B — >■ Kit and i? — > tttt 
can be used to search for NP [lol - [l3 |. These ratios are 
obtained from the measurements listed in Table HI The 



ratio of charged to neutral B meson lifetime, Tb+Ztbo 
= 1.079 ± 0.007 [l^l, is used to convert branching frac- 
tion ratios into partial width ratios (see Table HI)) . The 
total uncertainties are reduced because of the cancella- 
tion of common systematic uncertainties. These ratios 
are compatible with SM expectations and super- 

sede our previous results [6|. The partial widths and 
CP asymmetries are used to test the violation of a sum 
rule P giyenhy Acp{K+7:-) + AcpiK%+)^i^^- 

Acp{K+T^'') y^K+-n-{ ~ ■4cp(A"7r") r(g+^-) = 0; the 



sum is found to be -0.270 ± 0.132 ± 0.060 (1.9cr signifi- 
cance), using the results in Table UllI] and AcpiK^n^) = 
-1-0.14 ± 0.13 ± 0.06 0; this is still compatible with 
the SM prediction. All of these results provide useful 
constraints to NP models and our uncertainties are now 
comparable with those of the corresponding theoretical 
calculations. 

TABLE II: Partial width ratios of _B — Kn and tttt decays. 
The errors are quoted in the same manner as in Tabled 



Modes 



Ratio 



2T{K+iv'')/r{K'^n+) 1.053 ± 0.034 ± 0.052 
T{K+n-)/2r{K°Tv°) 1.033 ± 0.052 ± 0.057 
2T{K+n°)/r{K+Tr-) 1.171 ± 0.036 ± 0.055 
0.899 ± 0.026 ± 0.030 
0.252 ±0.011 ±0.009 
0.464 ± 0.028 ± 0.032 
0.562 ±0.037 ±0.032 
0.490 ± 0.024 ± 0.033 



r{K+n-)/r{K°n^ 
r(7r+7r~)/r(A'+7r-) 
r(7r+7r^)/2r(7r+7r'') 
r(7r+7rO)/r(ifV) 
2r(7r+7r°)/r(if%+) 



In conclusion, we have measured the branching frac- 
tions and direct CP asymmetries for B — Kt:, tttt and 
KK decays using 772 x 10^ BB pairs, which is the fi- 
nal data set at Belle. We confirm a large AAktt value 
with the world's smallest uncertainty. Including this re- 
sult, the current world average is ±0.124 ± 0.022 {5.6a 
significance) [sl. We find no significant deviation from 
SM expectations on the partial width ratios and the 
AcpiKn) sum rule, and these measurements continue 
to constrain the parameter space for NP. We report a 
new upper limit for B^ — > K~^K~ that is improved b; 
a factor of two over the current most restrictive limit 
and is consistent with the latest LHCb result [s^ . Com- 
pared to previous studies, all systematic uncertainties are 
decreased, including tracking, kaon/pion identification, 
reconstruction efficiencies, and the likelihood ratio 
requirement. The inclusion of the three-dimensional fit 
and improvements in systematic studies have substan- 
tially reduced the uncertainties for all channels and have 
increased the effective size of the data set. The uncertain- 
ties for partial width ratios are all improved, especially 
for Rc (by a factor of 1.6) and i?„ (by a factor of 1.4). 
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APPENDIX 

Projections of the fit in TZ' are shown in Fig. |4]and the systematic uncertainties on the measured branching fractions 
are summarized in Table IIIII 




FIG. 4: TZ' distributions for candidates of all channels. The selections for fit and PDF component descriptions are identical to 
those described in Fig. [T] The 7^' projections of the fit are events in the Mbc > 5.27 GeV/c^ and -0.f4 (-0.06) GeV < AE < 
0.06 GeV with (without) a vr" in the final state. 



TABLE III: Systematic uncertainties (%) on the measured branching fractions of B ^ hh. 



Source 








^+^» 




K%+ 




7^%" 


K+K- 


Tracking 


0.70 


0.70 


0.35 


0.35 


0.35 


0.35 






0.70 


TZk/tt 


1.65 


1.72 


0.78 


0.86 


0.80 


0.86 






1.58 


n > 0.2 


0.55 


0.24 


0.59 


0.92 


0.91 


0.80 


0.84 


1.04 


0.28 


MC statistics 


0.16 


0.15 


0.18 


0.17 


0.20 


0.19 


0.24 


0.23 


0.16 




1.37 


1.37 


1.37 


1.37 


1.37 


1.37 


1.37 


1.37 


1.37 








4.0 


4.0 








4.0 




K% 










1.68 


1.68 


3.36 


1.68 




Signal PDF 


0.28 


+0.49 
-0.51 


0.43 


+0.89 
-0.66 


+0.64 
-0.63 


0.18 


+ 1.02 

-1.00 


1.80 


+6.76 
-5.16 


Feed-across 


0.49 


+ 1.30 

-1.80 


0.42 


1.19 


+ 2.28 
-2.25 


0.18 






42.17 


Fitting bias 


0.45 


















PHOTOS 


1.2 


0.8 






0.8 


1.2 






5.0 


Charmless B 


1.25 


1.77 


0.35 


4.53 


2.01 


0.97 




0.51 


1.75 


Total 


2.99 


+3.33 
-3.56 


4.41 


+6.51 
-6.48 


+4.08 
-4.06 


2.95 


+3.87 
-3.86 


5.03 


+43.09 
-42.87 



